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Symbiosis of ants and plants. — Ridley, 13 as director of the botanic gardens 
at Singapore, has had exceptionally good opportunities to examine the so- 
called "myrmecophilous plants" of the eastern tropics, and he has reported his 
studies of more than a dozen such cases of symbiosis. His observations appear 
to have been carefully made and accurately recorded, and must be regarded as 
a considerable contribution to our knowledge of the relationship existing 
between these two organisms, even if we do not agree with all his interpretations 
of the facts. 

A very considerable number of such plants afford a convenient sheltering 
home for the ants, either within hollow organs, such as thorns or stems, or 
within the leaves or flowers. The ants, however, obtain no food from the 
plant, nor do they benefit it in any way. Examples of this class are Dischidia 
Rafflesiana and several species of rattan. In Goniothalmus Ridleyi it seems 
likely that the ants effect pollination while nesting in and about its flowers. 

In the second class of myrmecophilous plants, there seems to be a relation- 
ship which is mutually advantageous between many epiphytic ferns and 
orchids, whose roots afford an excellent shelter, and the insects that, in con- 
structing their nests, bring up considerable quantities of soil and heap it about 
the base of the plants. To this class belong Thamnopteris nidus-avis, Platy- 
cerium biforme, and a considerable number of orchids. 

A third class consists of two small trees, Macaranga triloba and M . Grifjithi- 
ana, whose hollow stems are pierced and tenanted by ants. In both species 
the stipules are persistent and possess glands which secrete waxy granules 
that the ants gather and use as food. In return for this shelter and food, 
Ridley declares that the ants protect the trees from the attacks of caterpillars, 
although his only evidence seems to be that the trees tenanted by ants were 
not damaged by caterpillars, while certain others had their leaves somewhat 
eaten. He concludes that "the hollow stem, the retention of the stipules 
for some time after their original function of protecting the bud has ceased 
to be necessary, and the production of food bodies, are all modifications which 
can have no other function than that of attracting the ants and retaining their 
services as guards." — Geo. D. Fuller. 

Movement of water in plants. — In a brilliant and ingenious piece of work 
on the movement of water in plants, Renner'4 has brought some telling evi- 
dence for Dixon's cohesion theory of the rise of sap. The evidence, too, is 
worked out by the use of that rather discredited instrument, the potometer. 
The cohesion theory, unlike the other conceptions of the rise of sap, has sound 
physics to recommend it, and now Renner is able to measure suction in trans- 
piring twigs amounting to 10-20 atmospheres, a thing that the cohesion theory 
assumes to exist. The "saturation deficit" is conceded by Renner as the 
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cause of water movement. Whenever transpiration is occuring, a "saturation 
deficit" is produced in the cells of the region transpiring. This is the source 
of the "sucking power." When the loss of water is so great that the protoplast 
no longer exerts any pressure on the walls, the entire osmotic pressure of the 
cells is available for "sucking." The greatest suctions determined agree very 
closely with the osmotic pressures of the cells transpiring, as Dixon assumes 
to be the case. The method for getting the exact estimation of the greatest 
suction existing was ingenious. A twig that offered at one region great resist- 
ance to the movement of water (the resistance secured by tight clamping, 
double notching, or blocking of tracheae) was placed in a potometer. At a 
time when no "saturation deficit" existed, a determination was made of the 
rate of flow produced in the potometer by about 60 cm. of Hg. artificial suction. 
Through rapid transpiration the greatest "saturation deficit" was allowed to 
develop and the rate of flow it produced observed. The amount of suction 
involved in the second case could be figured from the known suction of the 
first, for it was found that the rate of flow was proportional to the suction. The 
maximum suction produced in forms like Spirogyra and Helleborus ranged 
from 10 to 20 atmospheres. — William Crocker. 

Sand dunes of Illinois.— Gleason's 13 study of the vegetation of the sand 
deposits of Illinois is one of the most careful ecological surveys yet made of 
any region upon the continent. These deposits represent the most extensive 
areas with natural vegetation in the state, and cover over 8000 sq. km. The 
two most important types of vegetation are the grass lands, of which the bunch 
grass association, formerly covering nine-tenths of the entire sand area, is 
still conspicuous, and the forest, in which the black oak forms the typical 
association. This forest association, together with those composed of other 
species of oak which succeed it, are discussed elsewhere in some detail by Hall 
and Ingall 16 , who give more emphasis to the economic than to the ecological 
aspect. It seems evident that the forest is slowly encroaching upon the prairie, 
although the advance of the oaks presents several unsolved problems. This 
tension line between forest and prairie is but one expression of the diverse 
elements of vegetation here in close contact, showing the unique position 
occupied by Illinois as a meeting ground for the great vegetational provinces 
of the north, south, east, and west. 

Not only have the larger relationships existing between formations and 
associations received attention, but a careful analysis of the composition of 
each association is made, and the importance of the various constituent species 
estimated by the detailed study of many quadrants. An extensive list of these 
species is well annotated. — Geo. D. Fuller. 
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